The subsidence of the seafloor is generally considered as a consequence of its passive cooling and densifying since its formation at the ridge and thus, as a function of lithospheric age only. However, the lithosphere is defined as the thermal boundary layer of mantle convection, which should thus determine its structure. We examined the evolution of the lithosphere structure and depth along trajectories representative of the underlying mantle flow. We show that along these flow lines, the seafloor depth varies as the square root of the distance from the ridge -as given by the boundary layer equation -along the entire plate, without any flattening. Contrary to previous models, no addidional heat supply is required at the base of the lithosphere.
- 2 - ridge. The lithosphere thickens away from the mid-oceanic ridge and, as rock density increases by cooling, it slowly sinks into the underlying mantle. The seafloor depth is thus regarded as a function of its age only and, therefore, studied along trajectories following an age gradient (referred to as 'age trajectories'). Several models have been proposed to describe the thermal subsidence of the seafloor with age (1-4), but no consensus has been reached on the origin of the flattening observed at old ages (5) . These thermal subsidence models do not directly consider the role of convection in the underlying mantle, which deforms with a velocity on the order of a few centimeters per year. In particular, their description of passive lithosphere cooling ignores any change in plate motion -in other words, in mantle convection.
The first model that proposed to explain the variations of seafloor depth with agethe half-space model (6) -considered the lithosphere as the cold upper boundary layer of a cooling mantle, where the depth varies with the square root of the distance from the ridge.
By assuming a constant plate velocity, the seafloor depth therefore varies with the square root of the age of the lithosphere. However, subsequent studies found that the observed seafloor depth at old ages (>70 Ma) was significantly shallower than the model prediction (1, 2) . They suggested that the flattening observed at old ages could be accounted for by using a model in which the lithosphere is considered as a rigid, cooling conductive plate with a constant basal temperature (plate model) (2, 3, 7) . However, if this constant temperature at the base of the plate is a simple and convenient way to introduce the additional heat supply necessary to explain seafloor flattening at old ages, there is no physical reason why this should be true for the entire plate. Different physical processes have been proposed to explain the origin of this additional heat supply: small-scale convection (8) (9) (10) (11) , upwelling mantle plumes (12-13), or internal heating, including radiogenic heating as well as the heating from secular cooling (11, 14) . Nonetheless, which Regardless of their differences, all previous models are based on the hypothesis that the thermal structure of the oceanic lithosphere is determined entirely by its age -that is to say, the time elapsed since its creation at the mid-oceanic ridge. However, because mantle convection and plate motion evolve over time, the new thermal conditions imposed to the base of the oceanic lithosphere also change, thus modifying its structure. This lithospheric structure will evolve in order to adapt to the new thermal conditions imposed at its base, along the entire plate. After a drastic change in the convective system, it will either thicken (respectively thin) if the temperature at its base, defined by the new convective system, is cooler (respectively hotter) than previously. After a time long enough, the lithosphere will tend toward the structure of the thermal boundary layer for the new underlying mantle flow, independently of its initial state.
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In order to test that the structure of the oceanic lithosphere is indeed determined by the underlying mantle convection, we analyzed more than 770 depth profiles, leading to a complete coverage of the Pacific plate (23) . Several kinematic models have been tested to compute the trajectories representative of the present-day mantle convection (flow lines) (23) . The Pacific plate is an ideal candidate to test our hypothesis for a number of reasons.
First, the Pacific plate velocity has remained constant over the last 47-50 Myr (24), providing sufficient time for the lithosphere to adapt to the new thermal conditions. Second, the drastic change in its motion, which is the consequence of a large-scale rearrangement of the mantle convection 47-50 Myr ago (24) , has necessarily induced an important change in the thermal conditions applied to the older lithosphere. Therefore flow lines, representative of the underlying mantle convection, strongly differ from age trajectories. Third, the large size of the Pacific plate provides us with the longest observable oceanic lithosphere temporal and spatial evolution on the planet. Finally, due to the strong driving force provided by its slab morphology and trench length, the Pacific has the fastest plate velocity (25) . If mantle convection is the driving mechanism of seafloor subsidence, its effects will be most visible over this plate.
Along the flow lines (Fig. 1) , we observe a linear relationship between the seafloor depth (z) and the square root of the distance from the ridge (x 1/2 ), written as
where z R is the ridge depth and a the subsidence rate. This relationship holds true all along the plate, from the ridge where it forms, to the subduction zone where it sinks into the mantle. Departures from the linear trend are localized ( Fig.1 ) and can be explained by local geophysical processes. The highs are associated with volcanoes (isolated seamounts,
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-5 -hotspot chains) and swells due to buoyant mantle upwelling (including the South Pacific Superswell). The lows are correlated either to the flexure of the lithosphere due to volcano loading, or to fracture zones. The wavelength of these anomalies is in all cases much shorter than the general trend (Fig.1) .
Along the flow lines, no flattening is observed at old ages, far away from the ridge.
Despite departures from the model due to local processes, the thermal subsidence along the present-day convective motion direction follows the expected trend. Over the Pacific plate, the flow lines strongly differ from the age trajectories (Fig.2) , which represents the key point to discriminate our analysis from previous models. Along the age trajectories, the depth profiles represented in Fig.2 (based on a continuous grid (23) 
